Veterinary public health (VPH) assumes huge significance in developing countries such as India. However, the implementation of VPH services throughout the country is still in its infancy. Services and to identify gaps and weaknesses in service provision, which can be remedied to comply with the OIE international standards. VPH initiatives started modestly but they continue to grow.
Introduction
In 1999, the World Health Organization (WHO) defined veterinary public health (VPH) as: 'the sum of all contributions to the physical, mental and social well-being of humans through an understanding and application of veterinary science' (1) . Although VPH is recognised as an important component of public health in various international forums, especially in the developed world, most developing countries, such as India, still lack the capacity, capability and expertise required for integrating VPH into overall public health activities (2, 3, 4) . This is despite the fact that zoonotic pathogens have been a problem in India since the very early days (4, 5, 6 , 7).
Veterinary public health as a defined structural element in public administration is virtually non-existent in India, as it is in the other developing nations of the region, i.e. Pakistan, Bangladesh, Nepal and Bhutan (8). Nevertheless, from time to time, attempts have been made to integrate VPH activities into government policies. In this regard, it is particularly important to mention the 12th 'Five-year Plan' because India's 'Five-year Plans' are central to government planning (9) and VPH has gained substantial consideration in the current plan from influenza and Brucella species). All of these elements have contributed to the necessity for the present review, which focuses on the current scenario, future needs and importance of VPH in India.
The present status of veterinary public health in India
The status of VPH in India is discussed by examining developments in education, research and practice ( Fig. 1 ).
Veterinary public health in education
The Indian Veterinary Council Act, which was published in the have not yet been employed to assess the national Veterinary Services of India.
Veterinary public health in research
The important institutes involved in research into VPH, including their research mandates, are discussed in this section of the review.
National Centre for Disease Control, Delhi
A key institute in early VPH initiatives in India was the National 
Current issues in veterinary public health in India
In the Indian government's 12th Five-year Plan, the Ministry of Some of the key VPH issues affecting human health and the livestock sector are discussed in the following sections.
Stray animal population
Although accurate estimates are lacking, India is home to a large number of stray and peridomestic animals (48 and water (51, 52) . Moreover, the presence of stray animals, their carcasses and excrement create an unsightly public nuisance and pollute the environment (53).
Unregulated markets for milk, meat and fish
In India, there are numerous unregulated markets for milk, meat and fish and the trading practices followed in these markets are far from desirable (48). India is the largest producer of milk (49) Standards Authority of India and will thus be subject to certification and registration requirements (56) .
Another problem at milk markets is that adulteration of milk is not uncommon. Among the most common chemicals added are urea, neutralisers and detergents (13). Antibiotic residues from regular and off-label use also pose a further challenge to the quality of milk marketed in India (13).
The production, handling and marketing of most meat, like that of milk, is also highly unregulated, with few facilities for food animal The low hygiene standards at milk, meat and fish markets, together with the adulteration of food products, mean that India continues to face challenges in providing all its citizens with safe and high-quality nutrition (64).
Unauthorised slaughter in India
There are estimated to be 25,754 unregistered slaughterhouses in India 
Zoonotic diseases
India is a hotbed of many zoonotic diseases that place a large burden on public health (74, 75 
Other veterinary public health issues
There are other VPH-related issues, such as the need to upgrade preventive Veterinary Services, the quality control of veterinary drugs, and a lack of funding, which need to be addressed. (86) . In future, VPH needs holistic support for the following issues to expand VPH services throughout the country.
Capacity, capability and expertise-building
The ability to build capacity is considered an essential component in creating awareness and in developing a 'VPH vision and approach' (86) . Though India is known to have modernised its undergraduate veterinary public health curriculum in a harmonised manner throughout the country (1), there is a need to focus more on core VPH issues, including zoonoses and food safety, as this will enable Indian livestock products to compete globally for their market share.
Opportunities for in-service training in the field of VPH are also highly desirable (86) . To be more specific, increased capacity, capability and expertise in the areas of zoonosis control and food safety are urgently required if VPH is to be integrated into overall public health activities.
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Mobilising funding and resources
In most developing countries, including India, resources for controlling zoonoses and foodborne diseases are scarce (75, 86) .
Therefore, funding for existing and new VPH public programmessuch as the strengthening of animal disease and zoonosis surveillance and control and the modernisation and expansion of slaughterhousesshould be allocated on a priority basis. Strong government support is essential for improving VPH services in India.
Prioritising research needs
In view of India's limited resources, research priorities must be carefully defined to reap maximum benefits from the existing VPH infrastructure. In order to manage VPH risks, it is imperative for Veterinary Services and veterinary professionals to detect zoonoses and foodborne risks promptly and accurately (1) . For this to take place, multidisciplinary and multisectoral research on the epidemiology of zoonoses, food contamination, environmental impacts, and disease management options should be favoured.
Strengthening zoonosis management
India has the second-largest human population in the world (67), one of the most dense livestock populations, and two biodiversity hotspots (87) . Its livestock keepers are poor (88) and an average of 20,000 animals are served by only one veterinarian (89) . For these reasons, India is considered particularly susceptible to the emergence and reemergence of zoonoses from wildlife and domestic animals (90, 91) .
Against this backdrop, strengthening zoonosis management through intersectoral collaboration and participation would be a highly effective VPH initiative.
National intersectoral and international collaboration
Since modern VPH activities are essentially multidisciplinary in Again, this reflects a disjointed approach to 'farm-to-fork' quality assurance. To address these issues, intersectoral collaboration, involvement and participation is vitally important.
In an increasingly globalised and interdependent world, political boundaries are no barrier to zoonotic diseases, food-associated health risks and environmental pollution (92) . International cooperation among nations on VPH matters is encouraged by various organisations, such as the OIE, the Codex Alimentarius Commission, FAO and WHO. Therefore, it would be prudent for India to develop and foster national and international cooperation to reap benefits in managing VPH risks.
Public awareness and information-sharing
Public education is crucial in creating awareness of VPH issues within the various strata of society, including policy-makers, professionals, consumers and producers (86) . It has been observed that raising community awareness of VPH issues is often vital to the success of VPH programmes (1 
